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(m) Branching method for a multi-fiber fiberoptic cable. 

(57) A branching method for multi-fiber fiberoptic 
cables which comprises stripping off the jacket 
(4) of a multi-fiber cable (2) at the branching 
point, stripping the kevlar (8) from the cable (2) 
slightly beyond the branching point, folding 
back the kevlar (8) over the jacket (4) and 
holding the kevlar (8) in place with heat shrink 
tubing (12) leaving a portion of kevlar (8) exp- 
osed about the end of the jacket (4) with the 
individual buffered fibers (10) extending beyond 
that point. Thereafter, a section of high grade 
heat resistant PTFE tubing (15) is slid onto each 
buffered fiber (10) until a portion of the section 
of PTFE tubing (15) extends into the interior of 
said cable. Thereafter, a sheathing (16) is prep- 
ared for each individual buffered fiber. The 
jacket of each sheathing (16) is stripped slightly 
beyond its end point, the kevlar (8) is folded 
back over the jacket (4) and the kevlar (8) is held 
in place with heat shrink tubing (26) leaving a 
portion of kevlar (8) exposed about the end of 
the jacket (4). A prepared sheathing (16) is then 
slid onto each individual buffered fiber (10) until 
a portion of the section of PTFE tubing (15) 
extends into the interior of said sheathing (16). 
Thereafter, the entire cable and sheath assem- 
bly about the branching point is placed in an 
injection mold cavity and a thermoplastic mold- 
ing (30) is formed about the branching point. 
Each of the exposed portions of kevlar adheres 
to the thermoplastic molding (30), thereby 
maintaining the integrity of the strength mem- 
ber. 
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This invention relates in general to a branching 
method for splitting off individual buffered fibers from 
a multi-fiber fiberoptic cable and more particularly to 
a branching method utilizing an injection mold where- 
in the buffered fibers are not subject to stress during 
or after the injection molding process and wherein the 
integrity of the strength member of the cable system 
is maintained throughout its length and, in particular, 
throughout the branching point . 

Fiberoptic cables are quickly displacing copper 
wiring as the medium of choice in local area network 
systems. The fiber environment, however, raises cer- 
tain unique problems resulting from the delicate na- 
ture of fibers. For example, fiberoptic systems are ex- 
tremely susceptible to signal loss or distortion, and 
even permanent damage to the fiber, when excessive 
bending of the fiber occurs or when forces such as 
pulling or crushing are exerted on the fiber. 

These problems have been addressed by the 
placement of fibers within a cable comprised of an 
outer jacket, which in turn surrounds a strength mem- 
ber comprised of aramid fibers, such as kevlar, which 
in turn surrounds one or more buffered fibers. 

This cable system allows stress from pulling and 
crushing to be absorbed by the outer jacket and 
strength member. In addition, these components pro- 
vide a certain degree of rigidity to the cable, thereby 
protecting against extreme bending. Even with these 
features, however, fiberoptic cables must still be han- 
dled with care. 

Multi-fiber fiberoptic cables, i.e. fiberoptic cables 
with two or more buffered fibers, are generally used 
iri network systems. As a result, it often becomes nec- 
essary to branch off an individual buffered fiber from 
the multi-fiber fiberoptic cable. This branching off, 
however, may result in a weak point in the system. In 
particular, the branching point may be highly suscept- 
ible to bending or other stresses. Furthermore, the in- 
tegrity of the strength member may be compromised 
or even eliminated at the branching point. 

These problems are well known and a number of 
prior art methods and devices have been used to at- 
tempt to resolve these problems. Each of these meth- 
ods or devices, however, has disadvantages and fails 
to protect the integrity of the strength member and/or 
the fiber itself. 

For example, one method that is used is to branch 
off the individual fibers and provide each individual fib- 
er with its own covering of kevlar and a jacket. There- 
after, the kevlar coverings of the multi-fiber cable and 
the individual fibers are tied together and then this 
junction point is bound by heat shrink tubing. This 
method fails to maintain the continuous stress relief of 
the kevlar and, more importantly, the junction point is 
susceptible to bending or shifting, which can easily 
damage the fibers. 

Another prior art device secures the opposing 
kevlar sections with ferrules which are in turn secured 
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within a hollow plastic mold. This device depends on 
the strength of the plastic mold to maintain the contin- 
uous stress relief of the kevlar, is costJy to produce 
and is labour intensive. More importantly, between the 
5 opposing ferrules there is a portion of exposed fiber. 
While this exposed fiber is enclosed within the hollow 
plastic mold, it is susceptible to being completely 
ruined if the hollow mold is crushed. 

Another prior art device is disclosed in US Patent 
10 No. 4,976,508 wherein the use of a housing and pot- 
ted resin is suggested. This device has numerous 
drawbacks, including optical loss resulting from the 
lack of stability of the fiber in the hollow housing or the 
force exerted on the fiber if resin is poured into the hol- 
ts low housing. 

These problems are recognised in a related pa- 
tent, US Patent No. 4,989,945. Even the attempt to 
rectify these problems, as disclosed in this second pa- 
tent, also falls short of the mark. In particular, among 
20 its disadvantages, the device disclosed in this second 
patent still has a portion of exposed fiber that is sub- 
ject to stress when resin is introduced into the device. 

Those prior art devices that disclose the use of 
resin as a means for securing the strength member 
25 disclose the use of a potted resin. A much quicker and 
cleaner molding process is injection molding. The use 
of injection molding with respect to fiberoptic branch- 
ing applications has been limited, however, inasmuch 
as the injection molding process may exert a substan- 
30 tial amount of stress on those elements within the in- 
terior of the mold. 

It is therefore an object of the present invention to 
overcome the aforementioned disadvantages of prior 
art systems and provide a relatively quick and inex- 
35 pensive method for branching off individual buffered 
fibers from multi-fiber fiberoptic cables utilizing injec- 
tion molding wherein the integrity and freedom of the 
individual fibers and signal paths is maintained. 

It is a further object of the present invention to pro- 
40 vide a relatively quick an inexpensive method for 
branching off individual buffered fibers from multi-fib- 
er fiberoptic cables utilizing injection molding wherein 
the integrity of the strength member is maintained 
thought the system and, in particular, throughout the 
45 branching portion of the system. 

These and other objects of the present invention 
are achieved in a branching method for multi-fiber fi- 
beroptic cables which comprises stripping off the jack- 
et of the multi-fiber cable at the branching point, strip- 
so ping the kevlar from the cable slightly beyond the 
branching point, folding back the kevlar over the jack- 
et and holding the kevlar in place with heat shrink tub- 
ing leaving a portion of kevlar exposed about the end 
of the jacket with the individual buffered fibers extend- 
ss ing beyond that point. Thereafter, a section of high 
grade heat resistant polytetrafluoroethylene (PTFE) 
tubing is slid onto each buffered fiber until a first por- 
tion of the section of PTFE tubing extends into the in- 

2 



3 



EP 0 512 811 A1 



4 



terior of said cable. Thereafter, a sheathing - com- 
prised of a jacket, surrounding a strength member 
comprised of kevlar, surrounding a tube - is prepared 
for each individual buffered fiber. The jacket of each 
sheathing is stripped slightly beyond its end point, the 
kevlar is folded back over the jacket and the kevlar is 
held in place with heat shrink tubing leaving a portion 
of kevlar exposed about the end of the jacket. A pre- 
pared sheathing is then slid onto each individual buf- 
fered fiber until a second portion of the section of 
PTFE tubing situated about the buffered fiber extends 
into the interior of said sheathing. Thereafter, the en- 
tire cable and sheath assembly about the branching 
point is placed in an injection mold cavity and a ther- 
moplastic molding is formed about the branching 
point. Each of the exposed portions of kevlar adheres 
to the thermoplastic molding, thereby maintaining the 
integrity of the strength member. At the same time, the 
sections of high grade heat resistant PTFE tubing pro- 
tect the buffered fibers from the stresses of the injec- 
tion mold, thereby maintaining the integrity and free- 
dom of the fibers. 

These and other novel features and advantages 
of the invention will be described in greater detail in 
the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein similar reference numer- 
als denote similar elements throughout the several 
views thereof. 

Fig. 1 is a view of a multi-fiber fiberoptic cable with 
its jacket and kevlar stripped off to allow for a branch- 
ing off of individual fibers. 

Fig. 2 is a view of a multi-fiber fiberoptic cable with 
its kevlar held in place by heat shrink tubing forming 
a kevlar bundle at the branching point and with a sec- 
tion of high grade heat resistant PTFE tubing about 
each fiber extending partially into the interior of the 
cable. 

Fig. 3 is a view of sheathing which has been pre- 
pared for placement on a individual buffered fiber. 

Fig. 4 is a view of sheathing being slid onto the in- 
dividual buffered fibers. 

Fig.5 is a view of the sheathing fully placed on the 
individual buffered fibers. 

Fig. 6 is an overhead view of the thermoplastic 
molding about the branching point. 

Fig. 7 is a cross-sectional view of the thermoplas- 
tic molding about the branching point. 

DETAILED DESCRIPTION OF THE INVENTION 

This detailed description of the invention de- 
scribes the present in invention utilizing for illustration 
a multi-fiber fiberoptic cable containing two individual 
buffered fibers. This detailed description is not intend- 
ed to limit the scope of the present invention, which 
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may be utilized for branching multi-fiber fiberoptic 
cables containing any number of individual buffered 
fibers. 

Referring now to the drawings, and in particular to 
5 Figs. 1 and 2, there is shown a multi-fiber fiberoptic 
cable 2 comprised of an outer jacket 4, which sur- 
rounds a strength member 6 comprised of aramid fib- 
ers such as kevlar 8. The strength member 6 in turn 
surrounds two buffered fibers 10. 
10 The initial step of the present branching method 

is to prepare the cable 2 as shown in Figs. 1 and 2. 
First, the jacket 4 is stripped off the cable 2 at the point 
along the cable 2 where an individual buffered fiber 10 
is to be branched off. Approximately 13 mm to 25 mm 
15 beyond the branching point the kevlar 8 is also strip- 
ped off leaving only the buffered fibers 10 extending 
beyond the end of the kevlar 8. 

The kevlar 8 is then folded back over the jacket 4 
of the cable 2. While no particular method need be 
20 used to accomplish this, it has been found that sub- 
jecting the end of the kevlar 8 to a puff of air generally 
provides an even dispersal of the kevlar 8 about the 
circumference of the jacket 4. After the kevlar 8 is fold- 
ed back over the jacket 4 of the cable 2, it is secured 
25 in place by a piece of heat shrink tubing 12 leaving a 
portion of the kevlar 8 exposed about the end of the 
jacket 4. After this is done, a kevlar bundle 14 exists 
about the end of the cable 2 at the branching point. In 
the preferred embodiment of the present invention the 
30 kevlar bundle 14 is approximately 6 mm in length and 
the length of the heat shrink tubing 12 placed about 
the kevlar-covered cable 2 is approximately 38 mm . 

The next step of the present branching method is 
to place a section of high grade heat resistant PTFE 
35 tubing 15 on each buffered fiber 10. As shown in Fig. 
2, a section of PTFE tubing 15 is slid onto each buf- 
fered fiber 1 0 until a first portion of the section of PTFE 
tubing 15 extends into the interior of said cable 2. In 
the preferred embodiment of the present invention, 
40 the section of PTFE tubing 1 5 is approximately 25 mm 
in length and the first portion of the section of PTFE 
tubing 15 that extends into the interior of said cable is 
approximately 13 mm in length. Furthermore, in the 
preferred embodiment of the present invention the 
45 high grade heat resistant PTFE tubing 15 is Grade 
TFE ETW size 18 Teflon* tubing. 

The next step in the present branching method is 
to prepare a sheathing 16 for each of the individual 
buffered fibers 10 branching from the cable 2. As 
so shown in Fig. 3, each sheathing 16, which is a com- 
mercially available product, is comprised of a jacket 
1 8, which surrounds a strength member 20 comprised 
of aramid fibers such as kevlar 22,which in turn sur- 
rounds a tube 24. 
55 Each sheathing 16 is prepared by stripping ap- 

proximately 13 mm to 25 mm of the jacket 18 off the 
end of the sheathing 16. Thereafter the kevlar 22 left 
exposed after the removal of the jacket 18 is folded 
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over the remaining jacket 18, Again, it has been found 
that one way to do so is to direct a puff of air at the 
kevlar22. Once the kevlar 22 is folded over the jacket 
1 8, it is secured in place by a piece of heat shrink tub- 
ing 26 leaving a portion of the kevlar 22 exposed 
about the end of the jacket 18. After this is done, a kev- 
lar bundle 28 exists about the end of the sheathing 16. 
In the preferred embodiment of the present invention 
the kevlar bundle 28 is approximately 6 mm in length 
and the length of the heat shrink tubing 26 placed 
about each sheathing 16 is approximately 22 mm. 
When each sheathing is prepared as described 
above, the tube 24 of each sheathing extends beyond 
the end of the kevlar bundle 28. While this feature fa- 
cilitates placement of a prepared sheathing 16 on a 
buffered fiber 10, it is not a necessary feature of the 
present invention and the end of said tube 24 may 
even be flush with the end of said kevlar bundle 28. 

The next step of the present branching method is 
to place a prepared sheathing 1 6 on each buffered fib- 
er 1 0. As shown in Figs. 4 and 5, a sheathing 1 6 is slid 
onto each buffered fiber 10 until a second portion of 
the section of PTFE tubing 15 situated about the buf- 
fered fiber 1 0 extends into the interior of said sheath- 
ing 16. A section of high grade heat resistant PTFE 
tubing 1 5, therefore, surrounds each buffered fiber 1 0 
through the branching point and protects each buf- 
fered fiber 10 from any bending stresses or stresses 
the injection molding process might impose at that 
point. 

As each prepared sheathing 16 is slid onto a buf- 
fered fiber 10, the tube 24 of the sheathing 16 even- 
tually abuts the section of teflon tubing 15 situated 
about the buffered fiber 10. As the sheathing 16 con- 
tinues to be slid onto the buffered fiber 1 0, the tube 24 
remains stationary relative to the section of PTFE tub- 
ing 15 and, relative to the sheathing 16, moves into 
the interior of said sheathing 16 along with the second 
portion of the section of PTFE tubing 15. The tube 24 
remains stationary relative to the section of PTFE tub- 
ing 1 5 rather than pushing the section of PTFE tubing 
15 further into the interior of the cable 2 because the 
friction force on the section of PTFE tubing 15 within 
the cable 2 is greater than the friction force on the tube 
24 within the sheathing 16. 

As shown in Figs. 6 and 7, the final step in the 
present branching method is the encapsulation of the 
branching point in a thermoplastic molding 30 by 
means of an injection molding process. In a preferred 
embodiment the thermoplastic material used for en- 
capsulation is polyvinyl chloride (PVC). The entire 
cable and sheath assembly about the branching point 
is placed in an injection mold cavity and the PVC ma- 
terial is injected into it. In the preferred embodiment of 
the present invention, the end of the PVC molding 
does not extend beyond the outer edge 32 of the heat 
shrink tubing 12 on the cable 2 or the outer edge 34 
of the heat shrink tubing 26 on the sheathing 16, 
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thereby keeping the PVC molding 30 from melting and 
adhering to the jackets 4, 18. This feature maintains 
the aesthetic appearance of the device and avoids the 
chance of such melting and adhering causing a stress 

5 on the buffered fibers 10 due to a restriction on the 
jackets 4, 18. The higher temperature rating of the 
heat shrink tubing 12, 26, however, precludes the 
PVC molding 30 from adhering thereto. Rather, the 
PVC molding 30 is held in place about the heat shrink 

10 tubing 12, 26 by the compression/gripping action of 
the PVC molding 30 and the buffered fibers 10 are not 
affected. The PVC molding 30 itself need not be any 
particular shape. In the preferred embodiment of the 
invention, however, said PVC molding 30 is generally 

15 rectangular in shape which provides surface space on 
said molding 30 for labelling, as noted below. 

The integrity of the strength members 6, 20 is 
maintained through the branching point as a result of 
the kevlar 8, 22 in the kevlar bundles 14, 28 being cap- 

20 tured by the PVC molding 30 as the molding 30 hard- 
ens. Accordingly, the strength members 6, 20, in con- 
junction with the PVC molding 30, provide nearly the 
same strength protection as if a continuous strength 
member ran throughout the branching point. 

25 The integrity and freedom of the buffered fibers 

1 0, on the other hand, results from the use of the sec- 
tions of high grade heat resistant PTFE tubing 15. As 
previously noted, the sections of PTFE tubing 15 ex- 
tend beyond the branching point into the interior of the 

30 cable 2 and the interior of the sheathings 1 6. this fea- 
ture permits the sections of PTFE tubing 15 to provide 
the protection needed by the buffered fibers 10 from 
the stress of the injection molding process. The tem- 
perature rating of the sections of PTFE tubing 15 pre- 

35 eludes the PVC molding 30 from adhering to them and 
they are sufficiently rigid to preclude compression 
from the force of the PVC molding 30, thereby avoid- 
ing stress to the buffered fibers 10. The sections of 
PTFE tubing 1 5 are held in place once the molding 30 

40 is formed by the contact force of the PVC molding 30. 

In the preferred embodiment of the invention, the 
injections molding process used utilizes a plain PVC 
with a durometer or hardness of Shore "A" 84. This 
preferred injection molding process utilizes a temper- 

45 ature of 160°C and a pressure of about 1,206,450 Pa. 

As can be seen from the above, the present 
branching method provides substantial improve- 
ments over prior art devices and methods by encasing 
the buffered fibers 10 rather than utilizing a means 

so that adheres to the buffered fibers 10. 

Additional features may also be included in the 
present branching method. For example, in the prefer- 
red embodiment of the present invention, a strain re- 
lief member 36 may be included on the PVC molding 

55 30. The strain relief member 36 helps protect against 
the buffered fibers 10 from being damaged by sharp 
bends in the cable at the edge of the molding 30. Fur- 
thermore, the use of an injection molding process al- 
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lows labelling to be placed directly on the PVC mold- 
ing 30 itself, thereby avoiding certain incidental costs 
associated with manufacturer's or technical labelling 
requirements. Finally, it should be noted that the pres- 
ent invention may also be utilized in connection with 
multimode cables, wherein a fiberoptic cable is includ- 
ed. An example of a multimode cable is a trimedia 
cable having coaxial, copper and fiberoptic cables 
therein. 

In the foregoing specification, the invention has 
been described with reference to a specific exemplary 
embodiment thereof. It will, however, be evident that 
various modifications and changes may be made 
thereunto without departing from the broader spirit 
and scope of the invention as set forth in the append- 
ed claims. The specification and drawings are, ac- 
cordingly, to be regarded in an illustrative rather than 
in a restrictive sense. 



Claims 

1. A branching method for a multi-fiber fiberoptic 
cable 2, said cable comprised of an outer jacket 
4 surrounding a strength member 6 of aramid fib- 
ers 8 which in turn surrounds two or more buf- 
fered fibers 10, which method comprises: 

(A) preparing the multi-fiber fiberoptic cable 2 
by 

(i) stripping off the cable jacket 4 at a point 
along the cable, 

(ii) stripping off the strength member 6 at a 
point beyond the point where the cable 
jacket 4 is stripped off, 

(iii) folding the remaining strength member 
6 back over the cable jacket 4, 

(iv) securing the strength member 6 in 
place about the cable jacket 4 leaving a 
length of strength member fibers 8 ex- 
posed about the end of the cable jacket 4, 

(B) sliding a section of PTFE tubing 15 onto 
each buffered fiber 1 0 such that a first portion 
of the section of PTFE tubing 15 extends into 
the interior of the cable, 

(C) preparing a sheathing 16, said sheathing 
comprised of an outer jacket 18 surrounding a 
strength member 20 of aramid fibers 22 which 
in turn surrounds a tube 24, for each buffered 
fiber 10 by 

(i) stripping off the sheathing jacket 18 at 
one end of the sheathing 16, 

(ii) folding the strength member 20 back 
over the sheathing jacket 18, 

(iii) securing the strength member 20 in 
place about the sheathing jacket 18 leav- 
ing a length of strength member fibers 22 
exposed about the end of the sheathing 
jacket, 



(D) sliding a prepared sheathing 16 onto each 
buffered fiber 10 until a second portion of the 
section of PTFE tubing 15 extends into the in- 
terior of the sheathing 16, and 
5 (E) encapsulating the prepared cable and the 

prepared sheathing in a thermoplastic mold- 
ing 30 by means of an injection molding proc- 
ess such that the exposed strength member 
fibers 8 about the cable and the exposed 
10 strength member fibers 22 about each sheath- 

ing are captured by the molding 30 as said 
molding hardens. 

2. The branching method recited in Claim 1 wherein 
15 the strength members 6 are secured about the 

cable jacket 4 and the sheathing jackets 18 by 
means of heat shrink tubing 12. 

3. The branching method recited in Claim 1 or Claim 
20 2 wherein the heat shrink tubing 12 used to se- 
cure said strength member 6 about the cable jack- 
et 4 is about 38 mm in length. 

4. The branching method recited in Claim 1 or Claim 
25 2 wherein the heat shrink tubing 12 used to se- 
cure said exposed strength member 6 about each 
sheathing jacket 4 is about 22 mm in length. 

5. The branching method recited in any of Claims 1 
30 to 4 wherein the heat shrink tubing 12 encapsu- 
lating said cable jacket 4 and encapsulating each 
sheathing jacket 18 extends beyond the end of 
said thermoplastic molding 30. 

35 6. The branching method recited in any of Claims 1 
to 5 wherein the section of sheathing jacket 18 
stripped off the end of each sheathing 1 6 is about 
1 3 mm to 25 mm in length. 

40 7. The branching method recited in any of Claims 1 
to 6 wherein the point at wh ich said strength mem- 
ber 6 is stripped off of said cable 2 is about 13 mm 
to 25 mm beyond the point where said cable jack- 
et 4 is stripped off. 

45 

8. The branching method recited in any of Claims 1 
to 7 wherein the length of the exposed portion of 
strength member fibers 8 about the end of the 
cable jacket 4 and the length of the exposed por- 

so tion of strength member fibers 8 about the end of 

the sheathing jacket 18 are each about 6 mm. 

9. The branching method recited in any of Claims 1 
to 8 wherein the section of PTFE tubing 15 is a 

55 high grade heat resistant Teflon R tubing. 

10. The branching method recited in Claim 9 wherein 
the section of Teflon R tubing 15 is Grade TFE 
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ETW size 18 Teflon R tubing. 

11. The branching method recited in any of Claims 1 
to 10 wherein the section of PTFE tubing 15 is 
about 25 mm in length, the first portion of the sec- 5 
tion of PTFE tubing that extends into the interior 

of the cable 2 is about 13 mm in length, and the 
second portion of the section of PTFE tubing that 
extends into the interior of the sheathing 16 is 
about 13 mm in length. 10 

12. The branching method recited in any of Claims 1 
to 11 wherein said thermoplastic molding 30 is 
formed with a strain relief member 36. 

15 

13. The branching method recited in any of Claims 1 
to 12 wherein said thermoplastic molding 30 is a 
polyvinyl chloride molding. 

14. The branching method recited in Claim 13 where- 20 
in said PVC molding 30 is formed with plain PVC 
having a durometer of Shore "A" 84. 

15. The branching method recited in any of Claims 1 

to 14 wherein said injection molding process util- 25 
izes a temperature of 160°C and a pressure of 
about 1,206,450 Pa. 

16. A branching method according to any of Claims 

1 to 15 wherein the aramid, strengthening fibers 30 
8 and 22 are kevlar. 

17. A branching method according to any of Claims 
1 to 16 wherein the PTFE tubing is a high grade 
heat resistant Teflon R tubing, the Teflon R tubing 35 
15 extending into the interior of the cable 2 a dis- 
tance of about 13 mm. 

18. A branching method according to any of Claims 

1 to 17 wherein the longitudinal edges of the ther- 40 
moplastic molding 30 do not extend beyond the 
edges of the heat shrink tubing encapsulating the 
cable and the sheathing. 

45 
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